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Abstract: 

The present invention is related to the antitumor extract and chlorophyll derivatives 
separated from Actinidia arguta. The extract separated from Actinidia arguta and the 
chlorophyll derivative (Cp-D) isolated therefrom have excellent antitumor activity 
through inducing apoptosis by reducing the kinase activity of cdks in human leukemia 
jurkat T cells, HL-60 cells and U937 cells. 
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WW 

£ la* -& °rS-^E* ^*-§-|- ^3?}-^ 3.sL"}£.=LS}3\, TLC -*<M1 ^7|) ^ LH-20 ^3. 

£ lbfe aiEiqcloJ. oj-a^Ei- ^#l-g- TLC *<H1 ^7fl 3) LH-20 3^3. 

S.o>s.ziE}3ls. 3# <*fl£^ #^ *«!<?] < $^± -B-i^KChrplophyll derivative:Cp-D)£] T 

LC°fl*l ^4* WhE4. 

£ 2fe £ H-^ °JiElM^o). oj-s^E)- £e!3*«*H Cp-D^ UV #3 14* M-Ef\flc|-. 

£3*$ °«E)qD)o(. o>s.^-e). ^##-g- -g-el^lSM ^-S- Cp-D^ 1 H-NMR(A)4 13 C-NMR(B) i^jS.^ 

£ 4£r -g- °»e]Hc]o(- o>H^Ef ^##^r <2£ Cp-D» ^1*3 ^3! T 4£°1] ^Z)® ^ M}3. 

^ DNA°)] ^°J51^ [ 3 H]e1nl^o^ oj:^. Al^-^jj-cHl a)-ef v+Ej-^cf. 

£5^* ^ *»Eiqclof o^s^-eI- ^##-g- g-el^aJsM Cp-Dt- ^1*8 ^5! T 4i°fl *lEjtb ^ *fl£ 

£ 6°. a. gig q«e|u)c]o> oj-e^Ej. ^##-§- S-aJ^^|a}oi Cp-D» ^ T 4£.°fl 

£ 7* -g- °J]Elu)c)ol- o>e^-E)- ^##-g- &e)^^]S>^ <g£- Cp-D# W T 4i°A *1 3 *V * *fl*E 

tfl cdk4(A). cdk6(B), cdk2(C), cdc2(D). P 27 kipl (E) *1?HI Sfr°]# £ 

£ 8€- £ 1^ °1-s^e+ ^*#-§- £eH*flsH ^-S- Cp-D» tRV <ajlt§ 331 T 45.0]] *)e)^-3F- 

Ml cdk4(A). cdk6(B), cdk2(C), cdc2(D) 4^ 7li4°r*fl%^£ SDS-PAGES IKl^ ^41- 

Hl-rto) .Aj-A|] v;t- gig 

mVuI < >l ir. T'A 

. *. O — i ~ ! ~1 

^ 0 J]Elu|clol- ol-e.^-Ef(Actinidia arguta)3.-?-El ^-&1*V ^ +£«H (chlorophyll de 

rivative;Cp-D)ofl ^Jo}cf. ^^fe, €■ U^-fr T >Hl3L(Jurket T cell)4 U9 
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^<2MHH >fli^s| -fi-£.ofln af-g-ofl oio^ -^jl&V £t}. sflu^, ^f^ 1 * ^]5L^ 

-£<>1 -fr£.sH n-i- ^V^]7l- 5}-iJ)^ :*)l74,£l ^ nfl^-o|c}(Bae, M. A. at al. 1998a. Biochem. Biophys. R 

es. commun. 246:276 ~ 281, Bae, M. A. at al. 1998b. J. Microbiol. Biotechnol. 8:455 ~ 460, Shi, L. at al. 
1994. Science 263:1143 - 1145, Watabe, M. at al. J. Biol. Chem. 271:14067 - 14080). 4S*r#€- HS. ^ 
%S\ # ^Eflol^ Al\z. <H*. ^i, 3.3-*}^ ^ TT#5H-^#^r°l^ DNA Sjtb DNA ^S)-f-2r ^ 

Efl^ ^>-§- SVcKWilliams. G. T. 1991. Cell 65: 1097 ~ 1098). ^ 0 0 Ml3L°ll SU^-H 2r«H M}^- 

"fl^H"^ Xi^ ^lJL^^Sj ejtf-fr ^#*r ^J** H i°r o^o] ^^o| 5M#cK 3 (et 
oposide), VM26, m-AMSA, ^^^^^(dexamethasone), ^H^^H (vincristine), cis-f-eJ-E} -g-(cis-platiu 
m), Al-ol^-s.i^aj-n] c (cyclophophamide), ^-t(paclitaxel), S-lr^SLS-iHlSLAl-fEl ^(5-fluorodeoxyu 

ridine). 5'-#^.2.S-f e)-^(5'-fluorouracil) ^ °l-i= slo}*} 0 )^ (adriamycin)^ sj-'jMlfe #°<M]S>-JH 

Ai DBfETfl 7 0 va*v /H4#|- -B-£*Vr+s ^-^^cf. nE-m o^sfl -fhsis^ 4i^2] ^sg^ofl cfltl ^Sf«f 



>£^z}S= *tli*H> -a- si* -g-«fl ^°<M] cflsi) ij-^di 4^01 oi^ s^ot ^i-t ^si-jit.} ^^sV^^t. ©1*1 

<Hl. £- If^T-Vt^ Sfl^ # SCRC A-20^-5.^-E^ cf^tb ^"^ HS.°\] cfl*ti ^i-^-S: M-Efifl 

^ #°oMl£°ll cflsV zi ^-g-7l^-o.S.^ aj-^ el^VH.(Fas ligand) ^7^17)31 ^olf ^-gfl 3}-^ ^-g- ^lsKFas 

death signal)* H&*}*k£ -R-SL^fe of « eHM.^ c(aburatubolactam C)» -g-e]*V a}- 51 cf. oj-Jfe}- 

I^T-rt-g: ^-§-^#3. ^-Ej ^^Afli SEfe SzHtt 1 nl^l^l P>o.o} f^-fl^o]) cflsfl S-o} 0.5. 

ufEl-Lflir 4131-^ ^-e^Sl-JI^l- ^-fr ^*ltr ^4, ^-§-^# ^q^o). o> a =z-eK Actinidia arguta)5_ 

-B-Si^K Chlorophyll derivative;Cp-D)l- Cp-Dfe 4°o l tr *«* tfl^l ^3L^-^^r 7^?J! 

T *1l£MHH M]3.x}<£-Sr -R-Sisl-^cf. olnfl, -g. ^-tg^>^ ^ T ^lS^oflA-] d)1?>M ^^^1 

^1^ °1» Jg-^fl *Hi*}#<>l -R-££]c>1 A])^7} ^^-ofl ol 5 7fl ^°J5>J1 ^- "i"^* ^"^Sl-^cf. 

nl-el-/.-], g- o«E]ul^o). o]- a. ^-eK Actinidia arguta)S-¥-E-1 -R-7l-§-Dt)l- A]-g-^^ ^-^*V *j-^<^^ 

^- ^^S] #7l s-^-g- ^-^aV ^]-g-^# 50^^-sL^fE-l ^##!- <a^r ^ 0 1* ^ ^1^ T Afl^Lsq- U937 4i°l) cH«fl 7f 
*o v ^li^-^-i: M-Et-^fe <3»^^iqol. o). a ^e)-( Actinidia arguta) H$£S. ^*fl?V ^ ^ 

i^-^sl-a) ^li^-Aj^. ufEf^fe l-^o) ojs-i -B- 51 *l] (Chlorophyll derivative:Cp-D)°J-i- ^°Jsl-JI >^7) 

Cp-DS} AiliiL^-^2f M)3L *M -B-511- MTT assays °}±l3.^ ^ll7}# DNA £-^£-3. 

9=(cf. o|^a^, s^o. Afols^E^ "Aj, sn^ia ^.^^ ^ ^°4^^°11 Slsfl ^7) Cp-D7} /ili^-^j l4E}l^fe 
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it^^r Sr^tr *1 -§-*}-§- 50## #S-S.1#(CHC! 3 )4 4f*-§-(MeOH)5. ^€ ^#5(-Jl #7] 

Si *13! T ^114 U937 cfl^- 41^* MTTassayS. 4l^-fr M-Ef^ 4)Elu|c)o). o} 

s^-Ef (Actinidia arguta) ^**^r €-el*Rr <24: A <M ^ T 414 U937 414 41-^* q-Ej-\S Q»e1u|c]o|. 
<4i=L^&r ^#-§--§: ¥ 4j2l*MI ^ 3.2.*>}E.3LSW, TLC #e)MB ^H) ^7H, 44^ LH-20 33 3. 

3.v\£.n?±3]i £*mo_E- ^45^ ^^Isfjl zj-zj-a] ^4^444 ICso SJt-S- ^^O^-H ^11 

^ Wtt* *S!*Hr ^E^Cl^ 0>H ^fsH #^#*!4 ii* 

S^, 1 H-NMR, 13 C-NMR i4m^-§- ^4^°! ^££# -g-4 ?r ^4 =g4€ 4l^S Mrfc -fi- 51*11 

(Chlorophyll derivativeiCp-D)^ ^^l^fe #4: #S.-?-4 0 l£ D llSel £4(Flow cytometry analysis)4 3)4 
Cp-D 4e)tr t 43124 41^44 s.^ #444 ^i^ai^. ^a1?i*i &-g~g. Sl-°]4fe £4; 1^°. 
3. Cp-Dl- ^ *V 44 T 414 41^44 ^1^* 3^*rfe cdks S cdks4 %^ ^sfl #4 ; 3 < J] P 27 Kipl 3] 
•S3-* £4*Hr £4; ^ #4-g-44 si afl cdksSl ?m<>M #^4 44 Cp-D44 ^%t-g- ^ 

a. >£^44 «s»e|i-I44- °fs.^JT- ^##4 ^4 -&el*v <g^-rt -B-5L»lfe n 44^. 443. 4-§-lf =r SJ4 

# *-£4 ^44 «44 ^ £4 %-<L3- 42:44 44^ ol-g-% ^ Si^.^ «-44 44, Sflfs >g s] f-^JE. § 

ofl 44 Jf^* tsl§ ^ $>J4. 

fi. ^tgofljq Al-g-tl- 444 G-443.^ ^ E64fe ^HS-^san Diego, U.S.A)3.-f 4 ^453-° 4 a -44"?], 
e^)_ 2 o, 3 -#s]>HlS.S.i5llolB, p -M-S-3-44 5L^44B, i.a.S.MVuj-cflol e > RNase, 13.44444 k ^ 
= 3.44£.# iiEfe Sigma(St. Louis, U.S.A)3.4-4 ^45*4. [ 3 H] 44 4(2Ci/mM) ^443-4 «4£r NE 
N Biotechnology 4 ^ (Boston, MA, U.S.A)^^ ty -32P] ATP(??3,000Ci/mM)^- Amersham( Arlington He 
ights, U.S.A)^-^ ^SJSrSaCr. ^^7>^(Merck Kiselgel 60, 70 ~ 230 ^14=1)4 ^e]?> TLC #elWlH(^el^^ 
60 F 254 )^ Merck Company(Darmstadt, Germany )S-^f-Ei t 1 ^ sf^cf. £>7l *J— C dk4, ^— cdk6, *<J— cdk 

2 ^ *J— cdc2 *J-*H#^r Santa Cruz Biotechnology(Santa Cruz, U.S.A)°ll^ , *-FasL ^ *i-Fas *i^l 

^^^^ ^^^(Lexington, U.S.A)<HlAi ^s^cK o]^. «fl^^ T ^isj. 1J937 D 

r. Albert A. Nordin( Gerontology Reserch Center, NIA/NIH, Baltimore, U.S.A)°1]7fl ^^9):^. til} ^©^r V A 

>H|3L HL-60 41, 01^ t^Ml ^ D K adenocarcinoma) COLO 320DM *H2. ^ ?1 ^■fr^i NIH 3 
T3 ^«S?«r^^i(KRIBB. Taejon. Korea 4^^^. T HS.. U937 HL-60 41 ^ CO 

LO 320DM 4le 10% FBS(UBI, Lake Placid, U.S.A), 20mM HEPES(pH 7.0), 5 x 10 5 M B — MeOH ^ 100 
lig/mL ^flB)-n>o)Al^. ^--B-sJ-fe RPMI 1640(Life Technologies, Gaithersburg, U.S.A)^^^ iL^e\<%x^. 

£ ^• r g°ll A 1 NIH 3T345.S+ Afso> 180(sarcoma 180)-gr Slsfl aV-§-^ afl<^ Bfl^lfe 10% FBS, 20mM HEPES(pH7. 
0), ImM if- stl-f-HflolS. 5 x 10 5 M 3 -MeOH ^ 100/ig/mL ^Bl-nfol a1-§- ^--^SVfe DMEM(Dulbecco's Modif 
ied Eagle's Medium; Life Technologies, Gaithersburg, U.S.A)^r+. 

*i*Hl l: 91^ ^-g-^#sl -g-el 

SV^-AV a)^a1 # ot 50^-g- ^^jsVol Aj.^oflA-1 ^i^l^cl-. «>1* *l-8-^Svfl°fl *J-^° 0 t %a^ ufEl-ufl^ s.zm°} Aj «- 
Si ^#Sf7l Slsfl zj-^Sl 10g^: #SS3L«-(CHCl 3 )^r «fl^*(MeOH)S -§-^(«SS11-:^e1 : ^-=2:1, 

v/v) lOmLS. ^#5l-i ^'U-SHI^ #^^l^cf. ^r^#* DMSOvflofl -g-sflAl^s T 414 U937 4i«HI cfltr 4 
1^-^* MTT *^<H| al*H «-*iSFSacr. ^^^4, °J1E1M^ 0 > o> = ^El-Sl ^#1-°1 ^1^ ^^1 T 414 U93 

7 414 fe-g- 4l^-^t 144^4. 

4i A l 4 2: e«EMcM ofe^Ef ^##^^-Ei 45L^-Aj ^4 
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£. *}A\d\]o\]s.]±. a o v 7 ] -MAjoj] io\}*\ 743} T^)5.2^ U937 4|£4] >Hl5^* M-^vfl^ °!>Elu)c}oV b}2fE}f ^ 

7 |^2:SV ^ Qf lkg* pflE^-i- £tt*(2:l. v/v) 10LS. #£-414 Sl^Sr"^ 6*1*V*$V ^#^5*4. 

*^SM ^-^ 20g-§- ^Sicf. 4*fl T 452]- U937 4)5 2-^4] tfl«fl on^q^o}. 4.5 =ns} 
IC 50 100//g/mL(£ la)°|£cK i^ffS ^e]?)-^ *ja) HJL4-£^2}3H) ^-g-5>Jl °1# # JLil.5-§-:4- 4)>S# 
S. #7fl3 -g-#s^c}. #£..£.51-^ ^m#(8:2, v/v)3. -g-#*r tf^ £}2:47]7] ^sfl ^^M&i}. 

-f 43! T ^lifif U937 4| £41 415-5H3* M-El^lfe **<4g)S| IC 50 80 - 85//g/mL°| SS^SL la). #7) £t 
* TLC #3] «]S(t££it : Dim*=9:l, v/v)#4l ^7l]€ ^, Rf 0.454] tf-g-SVfe Sj^Sr^ #3.^.51-4 

4]<&-§-(2:l, v/v) ^t-sfJL 34 ^##-8: 400mg4 D l IC 50 * 20 ~ 22^g/mL* 

i+Ej-^cK£.ia). $7} TLC ^^1 ^##* LH-20 ^ 3.£.v}£.o.s\3\(W^3-3.&:*\]Q-£=V.2. v/v)sM 

43! T 4152} U937 415.41 cflsfl IC 50 &°1 10 - 15/ig/mL <?] 415-^ S)-^"* 50mg» SJtSVSSeK J£ la). ^:44 

415^ *3 *<M1 2r*<H14 7 ~ 104] ^7>S|-Sa4. 3^ 4)5^543 2l-ih#Sl 

1- SfrSlsM 4| «H, -Ml^i LH-20 ^ a^r-^^sr^ TLC(^Hl?>^ 60 F 25 4 ■ #5.5-5«-;4| ^-§- = 9: 1 , v/ 
v) £*|-g- <SM*rSjlt»-. 4*1^1 0.45 R f &2] #2] i^-i" H"E}-«cf(£ lb). 

*14 4| 3: 3*fl€ 415. ^£§4 

^7l ^441 24]4 &^Z}7\\ *<M]£ 3# 415^ #*32) H-sl7l ^ Sfl *}2l *1 (ultravioletUV)^ 

€• UV i^!BS.5£4lE-l(Shimadzu, Japan)* °l-8-*M «r. ^4l€ 415-5;-^ l//g* 41^* lmL4] 

-g-sflsfjl 200 ~ 800nm4l4 UV i^B^-i- #^s>^cf. 1 H— NMR^}- 13 C-NMR i^H^-S: fSSSf-d -§-4)41 -g- 
sflA)^ ^gf lOmg-g- ^V-g-Sl-^ GSX-400 ^B5.4]El(JE0L, Japan)3. #45rS5t<=T. ^$^4, S. 241 M-Efyfl 
£4 ^n^Ml 4*1^1 A|i^4d ^.^ o. 410 ^ 665nrn oflAl ^si»l ^^^<y UV 1-^"* M-El-^cf. ^ 321 (A)41 4- 
El-'d «l-a)- ^°1 1 H — NMR ^^]E^sl 7| 5 7- I0ppm41^2l o\s.n^ ^#^1 ^-^ (aromatic singlet resonance 
s)* %^ ii3|^ #^°1 ^^1] *)--§: M-El-vflji 8 1.25ppm 5-441^-1 ^4^1 ^l^^l (methylene signals)xr 
31* 14*°1 4^-1-^^14] #7.fl^-§- q-El-^cf. S. 321 (B)41 i4Ef ^ h>2} ^-ol 13 C-NMR ^^414^, a - 
°A B -^11- ^4i2) Ai^s i^-s].^ o\s_v\na-%?{)Q 4^ °1 f^ov ^.^.o. D )laS^(macrocyle)4l4 ^^4] 
Olsfl 7>^- ^£1- i4Er^4. °1» ^Sl^ 2ll5.silfi(pheophytin) a 2) c-fl o] &\ g\ 7] s] H^Srfe ^°1^1 I L> 

6 177ppm'?42) Ai^fif sp3 sj-o] u c ^ 10 _ 75 pp m ^^o^ fto] 7.}^ aliphatic) 41^.311 

€ a el- ^4§H ^^i, ^15^-^ 31-1H-* nil- ^4:#41 5U<H4 4-°l7> Xi** ^^cf. i^^s, ^^A^^} 
ol-s^E} ^##5L^Ei ^-B) 4^1 si ^15^-^ Sl-^-1-^- ^^-i -B-£41(chlorophull derivative;Cp-D)5. ^S-^^l 
<H<Lv] ^M]*\SLsL ^tsl^r *)*&^ aliphatic) 2># ^A)-#-g- ^-fe 2fl^Jilll a 

-^4 41 4: Cp-D2l ^li^-^ #^21- *fl5.4--£ *£ 
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3 33<>iH)3fe f»^io| cflsfl £=^-£3 Cp-D3 3|5-§;-3 £31 MTT assay 31fe [ 3 H]333 13 

33 filafl £335513. MTT assay3 , *<g*|£(5 x 10 4 )1 96-€ #33 B3 Cp-D3 £333 33-1-3 «■ 
II 2<y -§-3 ^#331-2.3, Bfloj: MTT -§-3 50^1- 3 €<H) 37V3 ^ 433 ^7f^ o.S ufl^s^cf. MTT3_-¥-3 
^33 533 H3^"33 DMSO 150/^33 -g-sflAl?} #^]o)e ^-715. 540nm°l]3 ^r33S33. Cp-DS. 33 
€ 33! T 3)53 DNA33. [ 3 H] 33 33 33 £r 96- 1ft ^HBifloflAl Cp-D 15//g/mL3 3*)1 41 5 x 10 4 1 
^7f5><^ Al^J-tS. 133S3. u fl°o l * t 3 H] 333 lu CiAvelll 4*}$: *3 ^7}i\<^SL °>i*fl ^cflofl a) «H [ 3 H] 
3333 avoi o. «.^js}.«cf. £ 3l57>3 DNA 3^3-1 ^o]b>7] 3*H3& C p-D 333 3|51 333£l33 ^3}- 
^ jjl ej-olAj^ al 3*1(1% NP-40, 20mM EDTA, 50mM Tris-HCl. pH 7.5)3. 333SS3. 31 5-g-§-3 1.600 x 
goflAi ^^}$e)s>^l ^333 SDS3 1%33 ^7>^ ^ 50*033 233-S-3 RNase AS 333$i5i 

3 333 37TC«H1>H 233 ^-3 55.3333*11 K£ 333533. DNA331 5M 35L3"§- 33)e1He ^333 33 
-§- 2.5 ^3-5 3333 Sl^Sf^Jl, 3^3 DNA 2% o^S.^ 1^a| 333-§"33 3. 333533. 

3333, Cp-D3 IC 50 It-fr 33 33 3-ff33)5 NIH 3T33 3*H3Tr 25/ig/mL. 33 3r#33|5 42'} 180(sa 
rcoma 180)3 3*H3tt >100//g/mL, 3*1) cfl^-^-Afli'?] COLO 320DM<^1 3*H3fe 70^g/mL, a el ji o]^)| 3333] 
£°J HL-60, U937, 33! T <*fli§°* cfl*H3fe 33 Jl.WmL, 10jUg/mL, 15#g/mL5- 333:3. 133 °-5. Cp- 
D7f 3tf 3*33)5 Hlfe i^«S-ofl 3*1) °1 31333 cflsfl a.cf 7 0 vaei- Afli-^-l- 333-1- 333533. S £ 

4o)l 333 33 £3 15/fg/mL ^513 Cp-D* 33! T 3)53 33«-§- nfl, 3£7>3fe DNA35.3 [ 3 H 

] 333 AVojo Dfl o. nBj.e^ cH^o] 1 A] 7_V o| JjL Jf^ £ 3#33 333 3*1133 48 33 3^ 

4351 33 3#33 3^.3- 33V33. o)s.^ Cp-D 33°fl 3«fl >H]itvfl DNA 3«fl^# 
* -r 5i5i3. a 51 53- 5L 6»fl M-E|-\fl 33 Cp-D 3 3 ^ 33! T 31 is; 315. ^3 §-5^. 31i3# 4^°fl 3 
sfl *r33fe 315* 333^ sub-Gi 3)37} aVo) £d i)b3< : H1 3«fl 4^3^ ^3- 333 3li3#3 dna # 
^s)-7V ^ 371^-f-Aj-o)]^ a]71?i 363333 t ^3-7f 3333 &&3. a*i 33! T 315* 48 

33-S-3- 2.5 ~ i5//g/mL 3333 33 r «- Cp-DS. 33M# "41, 37>si ^ 33^-^ 3l53#3 D 

na 3^3-^ Cp-D ^51 7> 2.5//g/mL 3 ^^°ll5i 3 #3 SUSJ3. 3" 3 ^3^- ^3 33333 3^-^35. -¥-3 ^ 
#^-333 ^43 Cp-D7> 313. 7>#^- -8-5133 Jl3» 3333 a3 ^<3=3]5tfl3 DNA 3"3# 4s 

ji 3^3^-5. 333-^^-3 3|i33^r 3^3 3* 333" =r 3tl3. 

33 3 5: Cp-D 3 3°fl 33 315^3 33- 

£ ajahhh^ Cp-DS. 3 33 33! T 3153 315 ^3s) A>ois.Dfl e ^5. §^s]-5a3-. 

333-9.5. 33315 ^7lfe ^^3^5- 4335 3^333. 3*-& dna 33 7l(s 33)3 Gl, G23. l-3fe 33 
3 3«ll ^-3333^ 3-33-371 (M 33) 33. 534t 3153 3# 333 333 3*8* cdks3^333 #33 
3 3S-33-3 3«fl 33 3^3^ ^333. G2/M 33-& #3 cdc2(cdki/33#3 B 33^1)71- sls. ^33 

jl Gl/S 33-8- cdk2/cyclin E 3 cdk2/cyclin A 33^71- 2:3^: 33. G1333 3^-& ^S. D3 33 #33 33 
3» 333^ cdk43 cdk6°fl 3«fl 3^-3 33. 333 315^33 3*8^ cdk#33 3-333 3i33 31571-^^. 
-3- 513 *r 333, 315^3 3^f^ P 34 cdc2 333^13 2^7\%^y\ 3]57># o. £ <4 ai^^ ^ oj-i-ol 
333 3 33. 

AjA|oi]oi]A^ a o v 7 ] o]^-oi] oiz|5>o^ ^^1 t 3153 Cp-Dl- 15//g/mL-fe-55. 333^- 33333 33 3513^ 
315333 DNA333 < H1 3l5^3s; ^33fe3# ^-33^3. 

315^71^1 Cp-D* 333 3151- 3335. 3^3^- 3153 DNAl 5^-33-g- -9.5l^3#S 333^ f-s 

^- aj.ois.3B3s. A-flivfls^ DNA33=* ^33^^-3 3335i3. 33 3^HH1 333 3 1 x 10 6 3151 PBS3 1 
00^3 3333s 95% 37>-£- °H3-§- 200^es. ji33^^-3, 2% fcs* 33-3^ pbss. 233 3133^ 1.12% 
3-33 3B# 33(pH 8.45) 250m«333 RNase 12.5^5. 333S513. 333 3-&33 30-& ^3 55-33^- 
lS.E^t(50/(g/mL) 250^1 ^7>33 3153 DNAl 3 333^-3 3 33 3153 DNA3£: #5.-3 a|.o1 £d i|e^ 
333^3. 3333. C P -D33-^ 3513^ 315a># 7 l^-oil 3*i) #3^f^ 3151 333^ sub-Gl 337> ^3, 
3. 333^ 36 333351 333 33! T 3]53 3l5^3e; a.A 3333 ^3:-^3 G133 3153 7%35i 

3 #3. S33 3153 8%3i 3 G2/M33 3153 6%34i -§-3 33 33-7}- ^sqs-S-, °}3. 3 3M1 3el^- Gl 31 
5^1 3sfl S333 G2A4333 315-&3 31533# 3^-33 333^13. 
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4*1 °1] 6: ?flrty 44°il ^14 cdks ^ cdk^sfl^^^ 4*] 

4 -^HH*^ *1)5L47|^ Gl/S4# €44M4 G2/M 44°ll ^43?] cdksSi 4 D fl4^°l 443 o_s. Cp-D°fl 2] 
n *1*fl4 $2-3, ^i\JL o}m. ^i\7) ^sfl, 15/zg/mLe} Cp-DS. T M}£.^ ^34 4 ^lM-o)-^] #4 ^4 4 
M4 cdks^ 4^4s] <S4» $11^ -i-^^JL 43444. 

4, HB 4°1*)^ «}3l(137mM NaCl, 15mM MgC12, 60mM 0 -4eHlS3L^5lHB, 15mM p 3.^5]] 
°1H. O.lmM 4i4 5-5£>il-i4c)| o|e_ lmM DXT> 15mM EGTA, ImM PMSF, 4/ig/mL E64, 0.1% SS-l-g- x-100. 
25mM MOPS. pH 7.2) 100/^U)°fl^ 4 X 10 T *Hi» *H44*]7)3. 3i44 ^«fl ^ s><^ sj-ifl 4*C»fl^ 

304^4 4#4°1 ^]i4iH^##ir $«|sl-Jl, ^-7] ^a|^ A-fli 4*fl4##2l 4444 11% SDS-4e4r31l44 
o]^ *S*cHl*1 ^l^f-sl-ai o.H o]4 oi^^^.p DV (Millipore Co Bedford, MA. U.S.AH*! 4*1444. 47| 
44 44°ti*i 1 - 2 *14 44 45.^3*1(3% 4*14, 0.1% H#-20, 100^g/mL 3144°1 a] ) S ^e)s)-ji 4 
4"C°fl*l 4*11 4- cdk4, 4~cdk6, *J— cdk2 E&fe 4~cdc2 4*11-3. ir^ (probe)*l 314. 3^ 4t:°fl 

*1 1 A 1# "Si IgG4 ^144 4:a^WM *14*}44*ll5. *\z)z>}<&z±. 4 ^«fl^ ECL Sfl^ld # 

34*1^4 oi^-cH X-.4 €44°fl4 44°-^ 44^44. 4^4. s. 7°\] 44\H «>s+ ^-oi cdk4 , cdk6 , 

cdk2 5! cdc2^-2] 4^4 *ll^1d 43°fl ^ T Ai]3L^o)|Ai ^#£lSiJl 43^ 444 4*fl 4 

24*14 4*1 4^)3 M 43j-4*l &&-2-4, ^4 43 cdk2» cdk2.cdk6 g cdc2 2.^9) ^-f 4*}4 

Tfl 4^4534. cdksSl -7]M-oHl 43°1 44 *M3t! cdk*1*MH ejsfl 4 91^ SE4 P 27 Kipl o] 

T *fl£3] 4-£L cdk*i*Ml3. 43*1 91SLE.3-, P 27 Kipl 2] 4<£j £4;£ 4^14534. "il^^-fe 44 p27 kipl 43 ; S4 
Cp-D ^e)^ 6 ~ l8*14^H*i 44 4^4^ 344 44^4^ o)^ 4^-1 ^44^ 4^]^^ 0 14s] ^ 

fii SI451S14. 

^Al^l 7: •a^^J^i ^ 7144^1 ^t!- cdk 4^^ ^r^! 

4^1 ^aH) 64 4^^-^- ^5. 441 ^«14^ 44^ cdks^l 4^^^°fl cfl^fl, l^g/I^ 4^1 $ui 

4 Afli 44fli- 60/zg^- 4TC°11a-1 2*14 -S-4 4 cdk 4^1 2^g4 44 A 1^4. 4^ 44^1* 4^^ G-443-^ 30^ 
4 4°C<HlAi ia14 -§.4 £44 44 4ai« e) (2 ooo x g iL 34 44)4^ 3)4 444. sl4€ 4^ G-47>^^» 
4olAl^ 343fl ^1^4 4- 5'144^1 4^ tH3l(137mM NaCl, 5mM EGTA, ImM 4i# 5.s.S4^4 4^4, 

15mM MgCl 2 , ImM PMSF, 4/t/g/mL E64, 25mM MOPS, pH 7.2)5. 44^1 4^444. °H A i "S^^*^ a - 
4^1°J 7144^11 #^<H1 rflsfl 4^i4^4. a -4^1-ysl °144^ 30-C<HlH 304 44 4 ^144^1 °1^1 0 1 4^1°d(ho 
t kinase assay cocktailHa -4^1^ lmg/mL, 10u Cifv - 32 P]ATP, lOOp M ATP. lx 7)44^1 30 
M(i4 4^)1 4^^ G-44^-i u l^» 444^ 4^4SS4. ^nfl 7144^144* 54 44 l x SDS iHol^°fl 
a1 4444 ii^M ^^l^m*- 0 !. <a°14 44 44#4 11% SDS-^e)o)-H44 D l^ ^ ^71^44^1^ 4^444. 
aj4 a^Ai^i ^ o]44S a -4^1'?]2l ^^B» -70^C°fl ^4*1^1 * SL&e}°]z.=L$3\3- ^#444. ^^44. £ 
8<H) 44^ u V^f 4^4 2:4°11^ cdk4, cdk6, cdk2 ^ cdc24 44 £€- cdks*^ 4 D 114^ 4 Cp-D» ^^4 

oil 44 4^.711 4*1 443 ^.s. 4^4°i l ~ 6*14^<H1 sji^t Sr^t°l sl^l4fe 4$^-^ 4444. c 
dkssl 7144^1 4^°1 4^1^b1 12*14 4<^lfe ^7] 44^5- ^^1«1 s)4s!5i^ 24*]44*lfe ^145144. ^ 
e-14 4^4 i^HH 24*144^1^ ^i47l4i^°))*i 4^1^ 4^ €471- 444*1 tS^HS, 443^-5. c P 
-Dfe -Ml IE 471 4^4fe 4^1S°1 ^7|-^ol ^^7l4°fl D l^*i ^15. cdks^ 4 D fl3 #^^r ^sfl4 

4 4 4 5a$4. 

vl-^isi .1x4 

°14. ^71 *J*HH4-i A^^^v 44 ^°), °-"^H^4 4^-445.4^ 4&I4 ^444 ^ls.4^ 4^^^I4 ^44i 4 

(chlorophyll derivative;Cp-D)^ "514 ^41 T *11i, HL-60^l5L ^ U937 M]^s] cdk 7144^1 4^4 
4^*1^ ^1^7^44 4^4^-S.^l 444 4*J4 44^^ ^|<H4 3L47 r 4 44^4 °114 

444 4^°J ^°14. 

(57) =f!4^ Vl^ 
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ojj e] u) cl o}- oJ-eifiE} nflEl# i^-B-7l-g-Dfl(2:l, v/v)S. ^#5>^ ^€ 

##. 

^T^cJ- 2. 

^1 1 ^S) *j-^° 0 ^ o«E)^clo> oj-e^.^ ^E^VlS ^^35.°>J£Ziel-3lS. 1*> =§2)1 $ ^ 1*1- 3*fl€ 

TLC ^elMS^HH ^7flA)^ 2*1- ^*fl?l ^ 2*1- ^fla^i LH-20 ^ * 3.3-"}S.zlb\s\ g. 3*> ^*H*1- 

^ 5J-8- ^-^'^S. Sffe "g^. -3-51*11 all 2: # '3. 

3. 

*fl 1 -Hlisl *1)51*HM- -R-5l5>fe *J-*°o 1 ^ ^^M^l^V SEfe *fl 3 *J-sl *<Hg^ 0 M3 <a 



- 8 - 



=7fl#*l ^-2001-0096881 

5i<S la 




[iL7]j ■: U937 

□ : T HS. 
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51 <d 5 



O h 
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Sub Cj , 
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